Studies on the charge transfer band in high spin state of ferric myoglobin and hemoglobin by low temperature optical and magnetic circular dichroism spectroscopy.
The behavior of charge transfer band, appearing at 600-650 nm in ferric high spin derivatives of myoglobin and hemoglobin, was studied under various conditions by low temperature optical and magnetic circular dichroism spectroscopy. Optical absorption spectra have demonstrated that: (1) The charge transfer band at 630 nm of myoglobin (Fe3+)-H2O (pH 7.0) at room temperature split into three bands, 627 nm, 645 nm and 664 nm (shoulder) at 77 degrees K, whereas that of hemoglobin (Fe3+)-H2O showed no splitting. (2) By lowering the pH value from 7.5 to 4.3 this splitting in myoglobin was observed to disappear only in the presence of a small amount of phosphate ion, accompanying a midpoint at pH 6.7 +/- 0.1. This does not originate from the released hemin. (3) Hemin (pH 7.55) showed no splitting of the charge transfer band at 77 degrees K. (4) This splitting depended on the species of 6th ligand. For myoglobin-F- the splitting could scarcely be observed, whereas the proton-donating ligands such as HCOOH and CH3OH exhibit the splitting as well as H2O. Magnetic circular dichroism spectra have demonstrated that: (5) The charge transfer band at 600-500 nm indicated Faraday A term and B term. (6) A negative B term band was observed at 650 nm for myoglobin-H2O in the glassic solvent of potassium glycerophosphate-glycerol, whereas it was not observed for hemoglobin-H2O. Several discussions were performed on the origin of splitting of the charge transfer band in myoglobin-H2O. It is now concluded that the hydrogen bond between the 6th ligand and the distal histidine contributes to the splitting of the charge transfer band around 630 nm for myoglobin Fe3+)-H2O at low temperature and that disappearance of the splitting at low pH is originated from the presence of phosphate ion.